Introduction
New Cairo area and its surroundings, lies in the eastern part of the metropolitan area of Greater Cairo. It extends between longitudes 31° 25' to 31° 55'E and latitudes 29° 55' to 30° 10'N ( Figure 1 ) and cover about 932.85 km², it encompassing major parts of the new cities; include Bader, El-Shorouk and Highkstep cities, (Figure 1 ). These New urban settlements have been developed around Greater Cairo, as one of the third generation of cities built in Egypt to try and solve the population problem and redirect urbanization away from the Nile Valley. The New Cairo has developed incrementally since the mid-1980s as a result of future government vision to create some new urban communities around the main Cairo city.
New Cairo area is considered as the eastward extension of theGreater Cairo Region (GRC),which represents the main historical, economical and urban pole of Egypt since its establishment more than 1000 years ago. GRC is the main seat of Egyptian government as it contains most of the main services and facilities that have contributed to the excessive growth of the region. The high rate of population growth within GRC, which demands for land reclamation for further city expansion. Some of the unplanned and unmanaged expansion projects in the area resulted in serious environmental degradation processes. The development of urban built-up area of greater Cairo region from 1900, 1950, 1970 and 2000 is 42 km², 120 km², 198.2 km² and 524.4 km² respectively, addingmore than 270% of urban built-up to the city during the last three decades [1] .
In 1983, a long-term development master plan started by the Ministry of development and construction and GOPP with the aid of IUERIF and OTUI French consultancy firms [1] . The Plan aimed basically at controlling the rapid growth of population in GCR and using the private sector dynamism and resources to support the physical planning process [2] . The plan assured the importance of the implementation of the ring road, in addition to the establishment of the "New Towns". The concept aimed at transferring the massive urbanization process from agricultural land to desert area by creating different economic and social incentives to attract population [3] . Seven main new cities were established; 6th October, 15th of May, El-Obour, El-Shorouk, New Cairo, Bader, and 10th of Ramadan. In the vicinity of the study area, the 10th of Ramadan wasthe first urban city constracted to the eastern desert of GCR, in 1984. Since this time, new settlements were erected in the zone surrounding the greater Cairo area, especially to the eastern flank of Greater Cairo due to its distance from the main city and the suitablenessof both topographic and geologic setting of the area. All of these reasons make the study area more suitable for urban expansion.
The establishment of New Cairo city passed through four stages; the beginning at mid-1980s, three settlements among out of ten that were suggested around Greater Cairo region (El-Tagamoa ""first, third and fifth"" were established. In this time, the city acquired great fame among the new urban settlements due to its distinctive developed location.
Requests from investors increased on such distinctive land as to their location near to the Ring Road and the districts of Nasr City and Heliopolis, the decree was issued in 1995 to establish the city that was composed of the existing three settlements and the areas between them in addition to the eastern extensions. In 1997 another decree was issued by adjusting the extensions of the city once more. It was established with a Presidential decree number (191) for the year 2000 the eastern parts were annexed to the cordon of the city, leasing it to some private and public companies. The decree was successive by adding some other areas to the cordon of the city without a final settling on the total area of the city. The urban settlements allowed huge areas of lands to be available, which attracted investments to buy thousands of acres and establish housing projects [4] .
The objective of this work is to investigate the environmental changes using multi-temporal, multispectral remote sensing data to identify changes at NCR caused by the anthropogenic influences.The will provide good assessment regarding the impact of the recent development activities in area and its environmental impact on the overall ecological conditions of the urban environment [5] . Remote sensing data and geographic information systems (GIS) provide ideal data sources for large-area land cover classifications and change detection [6] . They are considered as a powerful and cost-effective tools for assessing the spatial and temporal dynamics and changes in land cover and land use [7; 8] . In Egypt, remote sensing and its applications have emerged as early as this technology was invented. Early studies were based on visual interpretation of MSS data to map sand accumulations in the Western Desert [9] . During 1980s, soil salinization was a good target to be monitored using satellite images [10] . Advanced image processing was observed in the literature during 1990s as many specialists applied image classification, principal component analysis and digital change detections [11; 12] . Advanced techniques for mapping land cover change detection, such as vegetation indices and water indices were applied in research since late 1990 until now [13; 14] .
The Study Area
The study area crossed by the Cairo-Suez railway and CairoIsmailia road to the north and Cairo Ain El-Sukhna asphaltic road to the south, between them, the Cairo-Suez desert road is located ( Figure 1 ). This road is running in an east-west direction to close between both Cairo and the regional ring road in the east. The area located east of the Nile Delta flood plains, which be differentiated into a high, medium and low relief units and sloping regionally northward. In the south at latitude 30° 00' a series of highly elevated plateaux of hard persistent limestone are present, ranging from 150m (Gebel Mokattam) to 870m (Gebel Ataqa). Due northward and between latitude 30° 00' and 30° 15', the area under investigation is characterized by an isolated low hills of darker tones and a series of relatively less resistant elongated ridges, mostly oriented in WNW-ESE and E-W directions. The average altitudes of these ridges range from 150m to 200m above sea level, and their lengths range from 20 to 50 km.These ridges followed northwards by a wide plain, which is drained generally into a north to northwest direction by many water courses, which start generally from the south, southwest and southeast ( Figure 2 ). The ridges are built up of sandy limestone, gravels, sands and basalts.
Stratigraphically, the study area is covered by a sedimentary succession ranging in age from upper Eocene to Recent; The Upper Eocene rocks are composed of shelly sandy limestone, dolomitic limestone and sandy marl, with thin clay laminae. They form the southern area along the Cairo Ain El-Sukhna road and scattered outcrops at Gebel ElNassuri and El-Anqabiya in the central area, of about 60 to 100 m thick. The Oligocene rocks are represented by continental sands with silicified wood and gravels as well as volcanic basalt sheets. They are exposed in the area located to the east. The Landsat image classification isapplied based on field observations to collect and validate the data from each of the different classes. The surface geology of the area has been taken into account since they will be affected by the urban expansion in the land cover changes. Land use data of the study area have been collected from their primary sources e.g. the records of the housing and building, National Research Center and New Urban Communities Authority, Cairo, Egypt. Extensive field verification, ground surveying and literature review records have also been applied for the different land use classes.
There are various methods of addressing change detection using satellite images [22] . The post-classification change detection technique is one of the most common, accurate and quantitative techniques [23] . In this study, the ground truth points used for assessing the accuracy of the classifications were selected using high resolution SPOT images and field investigation using a Global Positioning System (GPS) in 2003 and 2014) , butbecause the urban surfaces are heterogeneous and composed of a complex combination of features (e.g. buildings, roads, grass, trees and soil)some urban settlements have been misclassified due to the fact that they displayed similar spectral characteristics.Field examination of the individual classes helped in detecting some of the signature differences between various units in the satellite images. Grouping of the units from various categories into 10 main classeswas necessary to produce the land cover map of the study area with high classification accuracy. These classes include; sedimentary rocks outcrops, urban areas, agricultural/green area, and roads. A supervised classification is performed taking into account the surfaces that have similar spectral signatures using the data collected during the field survey.Representative sampleshave been selectedfor each of the classes with 30 training sites (signatures) acquiredfor each class. A spectral signature file for each class was subsequently created. These signature files were used by maximum likelihood classifier to categorize the continuum of spectral data in the entire image. All pixels pertaining to each class were recoded together and the gross area of this class was counted [25] .
Results and Discussion
Using unsupervised and supervised classification, 10 landuse/land-cover classes were produced for the classified images with only 8 available in the 1998 image ( 
Conclusion
Change detection using classification techniques (both unsupervised and supervised) of the Landsat time seriesis proven effective for monitoring the dynamics changes of urban expansion in the new cities as well as its associated sedimentary cover. As an attempt to investigate environmental changes using multi-temporal, multispectral satellite data to identify changes caused by anthropogenic influences.The present study shows an integration between geographic information system and remote sensing analytical tools used in an effective method to analyze and understand spatial and temporal dynamics of land cover changes, and to provide valuable information necessary for planning and development especially in arid regions. Results from this study show a very rapid increase in the urban areas that reached about 40 times when compared to its 1998 pattern. The land cover maps produced in this study may contribute to both the development of the land use planning around the new urban areas as well as the decision making for future forecasting of possible future changes in growth patterns by using the polychotomousregression modeling to predict the land cover in the future.
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